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system is further increased by capturing additional waste 
heat from the combustion chamber 25. The combustion 
chamber 25 is enclosed in a double shell heat exchanger 90. 
In the version shown, the hot compressed air 11 exiting the 
compressor 10 passes through the shell 92 immediately 
surrounding ihe combustion chamber 25 before it enters the 
combustor 25. The cold water 41 is fed to a second shell 94 
which surrounds the first shell 92. In this manner the air 11 
absorbs additional heat normally lost from tbe combustor 25 



3. Steam Generation and Steam/Power Cogeneration 
It is also contemplated that the combustor and its control 
system, along with a suitable compressor can be used 
without the power turbine solely for the generation of high 
temperature, high pressure steam, the generation of potable 
water, or the recovery of valuable inorganic materials dis- 
solved in the water. Alternatively, one or more gas and/or 
steam turbines sized to produce a desired amount of elec- 
trical energy can be coupled to the combustor to deliver 



and the incoming water 41 absorbs some of the heal from the 1° electrical energy as well a mix of high temperature, high 



compressed air 11. An additional benefit, since the air 11 is 
at an elevated pressure, is that the pressure differential across 
the combustion chamber 25 wall (i.e. the difference between 
the combustor interior and ambient conditions as in FIG. 5 
or the difference between the combustor interior and the 
compressed air 11 is significantly reduced, thus reducing the 
stress on the combustor wall from the combination of high 
temperature and high pressure. 'ITie water 41, after passing 
through the combustion chamber outer shell 94, then pro- 
ceeds through the condenser 62 and the heat exchanger 73 
to acquire the desired injection temperature. Care is taken to 
maintain the water under pressure possibly as high as 4000 
psi so that, as the water is heated, it does not convert to steam 
before it is injected into the combustion chamber 25 which 
is at a higher temperature and, in most instances, a lower 
pressure than the superheated water 41. 

Purification of contaminated waste products or treatment 
of solid , liquid and gaseous waste products from commercial 
processes resulting in useable products with power produc- 
tion as a by-product are also potential applications of an 
engine employing the VAST cycle. Waste water from dried 
solid waste products may be used in the present invention, 
resulting in filtered, useable water as one byproduct. The 
combustible materials are additional fuel for burning in the 
combustor 25 and tbe inorganic dried waste products may 
then be used to create fertilizers. As is apparent, other 
chemicals can be extracted from solid and liquid products 
using the present invention. Sewage treatment is also an 
application. Other applications include water softening, 
steam source in conjunction with oil field drilling operations 
and well production, recovery and recycling of irrigation 
water along with fertilizer and minerals leached from the 
soil, municipal solid waste, etc. 

2. Aircraft Engines 

The VAST cycle described about, particularly when oper- 
ated with recycled water, is particularly efficient and has a 
relatively low fuel consumption when used in commercial 
aircraft which normally operates at 30,000 to 40,000 fect. At 



20 



25 



temperature steam as a side stream directly from the com- 
bustor. 

While various embodiments of the present invention have 
been shown for illustrative purposes, the scope of protection 
15 of the present invention is limited only in accordance with 
the following claims and the spirit and scope of the 
appended claims should not be limited to the description of 
the preferred versions contained herein. 

What is claimed is: 

1. A power generating system comprising: 
a compressor configured for compressing ambient air into 

compressed air having a pressure greater than at least 
about four atmospheres and an elevated temperature; 
a combustion chamber connected to the compressor, 
wherein the combustor is configured to receive flow of 
compressed air from the compressor; 
fuel injection means for injecting fuel into the combustion 
chamber; 

liquid injection means for injecting a vaporizable non- 
flammable liquid into the combustion chamber; 
a combustion controller for independently controlling Ihe 
quantity, pressure aod temperature of the compressed 
air, the fuel delivered to the fuel injection means, and 
the vaporizable liquid delivered to the liquid injection 
means so the injected fuel and at least a portion of the 
compressed air is combusted and the injected liquid is 
transformed into a vapor in the combustor to create, in 
the combustion chamber, a working fluid consisting of 
a mixture of unburned compressed air components, fuel 
combustion products and the vapor during combustion 
at a predetermined combustion temperature; and 
a work engine coupled to and supplied with the working 
fluid formed in the combustion chamber. 

2. The power generating system according to claim 1 
further including an ignition sparker for igniting tbe injected 
fuel and compressed air. 

3. The power generating system according to claim 1, 
wherein the power generating system further including 
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such elevations ambient pressure is 0.1 to 0.25 atmospheres 5Q condenser means for condensing a desired portion of the 



or lower and ambient temperature is well below 0° F. 
Examples 5-7 open cycle data illustrate the benefit of 
lowering turbine exit pressure. To generate turbine exit 
pressures below atmosphere, such as when operating the 
system at sea level, a vacuum pump on the turbine exit is 5S 
necessary. This pump, which consumes energy generated by 
the system, reduces the usable energy and efficiency of the 
system. 

Elimination of the turbine exit vacuum pump by operating 
in an environment with pressures less that atmosphere, such 60 
as at elevations greater than about 30,000 feel, increases the 
usable power output of the system, and therefore, reduces 
fuel consumption. Further, if the water in the system is to be 



vapor from the working fluid and exhaust means for 
exhausting the remaining portion of the working fluid. 

4. The power generating system according to claim 1 
further including condenser means for condensing the vapor 
from the working fluid back to a vaporizable liquid, recycle 
means for delivering said vaporizable liquid to the liquid 
injection means, and exhaust means for exhausting (be 
remainder of the working fluid to the compressor for recom- 
pression. 

5. The power generating system according to claim 1 
further including one or more additional combustion cham- 
bers receiving the compressed air, fuel and vaporizable 
non-flammable liquid configured such that working fluid 
from all combustion chambers is delivered to one or more 



recycled, the ambient air temperature can be used to con- 
dense and cool the exiting gas stream and separate the water 65 work engines. 

for recycling reducing the amount of energy used to recover 6. The power generating system according to claim 1 

the heat. wherein the work engine receiving the work fluid is selected 
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from the group consisting of one or more of a steam turbine, 
gas turbine, reciprocating. Wankel and cam engine, and shaft 
drive units. 

7. The power generating system according of claim 1, 
wherein the compressor and work engines are turbine type 
devices and wherein said devices are connected by at least 
one shaft. 

8. The power generating system according to claim 1, 
wherein the combustion controller controls the combustion 



temperature of the working fluid is reduced to that of a 
maximum operating temperature of the work engine. 

20. The power generating system according to claim 18 
wherein the injected water is transformed by way of a flash 
process into steam at the pressure of the combustion cham- 
ber without additional work for compression and without 
additional entropy. 

21. The power generating system according to claim 18, 
wherein the engine is a power turbine powered by the 



temperature using information transmitted from temperature 10 working fluid consisting essentially of steam, unoxidized 



detectors located in the combustion chamber. 

9. The power generating system according to claim 1, 
wherein the combustion control means controls the liquid 
injection means and fuel injection means during combustion 
such that the weight of injected liquid is at least about two 
times the weight of injected fuel so that the quantity of 
delivered vaporizabie liquid is controlled to maintain the 
average temperature of the working fluid delivered to a 
desired work engine to a desired operating temperature. 



nitrogen, inert gases in the compressed air, carbon dioxide 
and non-flammable components of the fuel. 

22. The power generating system according to claim 18, 
wherein the water injected is used to control the combustion 

is temperature and the maximum operating temperature of the 
work engine and to prevent the formations of gases and 
compounds that cause or contribute to the formation of 
atmospheric smog. 

23. The power generating system according to claim 1 



10. The power generating system according to claim 9, 20 wherein the fuel injection means comprises at least one 
wherein the combustion control means controls the air flow nozzle located in the combustion chamber, said nozzle being 
and fuel injection means such that the ratio of weight of fed by a pressurized fuel supply. 

injected fuel to weight of injected air is from about 0.03 to 24. Tbe power generating system according to claim 21 

about 0.066 during combustion. wherein the fuel supply is selected from the group consisting 

11. Tbe power generating system according to claim 10, 25 of diesel fuel, well-head oil, propane, natural gas, methane, 



wherein the combustion controller independently controls 
the average combustion temperature and the fuel to air ratio. 

12. The power generating system according to claim 9, 
wherein the combustion temperature is controlled by the 
combustion control means so that the air to fuel ratio is 30 
selected to obtain stoichiometric burning and the tempera- 
ture of the working fluid is adjusted by controlling the 
delivery of the quantity of non-flammable vaporizabie 



gasoline, alcohol and mixtures thereof. 

25. The power generating system according to claim 1 
wherein the injected liquid is non-potable water, and further 
includes means in the combustor to remove inorganic mate- 
rials from the water after vaporization and collect such 
inorganic materials from the combustor. 

26. The power generating system according to claim 24 
further including a condenser for collecting potable water 
after the non -potable water has been vaporized in the 



liquid, the temperature adjustment being provided substan- 
tially only by the latent heat of vaporization of said liquid. 35 combustion chamber. 

13. The power generating system according to claim 9, 27. The power generating system according to claim 1 
wherein at least about 95% of the oxygen in the compressed wherein during the operation of the engine in excess of a 
air is combusted in the combustion chamber. predetermined rpm, water injection and the portion of com- 

14. The power generating system according to claim 9, pressed air combusted is constant with respect to fuel as 
wherein the pressure of the compressed air is maintained at 40 engine rpm increases, and during the operation of the engine 



a pressure of 4 to 100 atmospheres, while entropy of the 
engine is held substantially constant. 

15. The power generating system according to claim 1, 
wherein the pressure of the compressed air is maintained 
constant while the temperature of combustion and the quan- 45 
tity ot working fluid is varied, by the combustion controller 
by adjustment of the quantity of non-flammable vapori7.ablc 
liquid fed to one or more liquid injection means located 
throughout the combustion chamber. 

16. The power generating system according to claim 1 50 
wherein all chemical energy ia the injected fuel is converted 
during combustion into thermal energy, the non-flammable 
liquid is water, and vaporization of the water into steam 
creates cyclonic turbulence that assists molecular mixing of 
the fuel and air such that stoichiometric combustion is 55 
effectuated. 

17. Tbe power generating system according to claim 1 
wherein the liquid injection means is a series of one or more 
nozzles located in the combustion chamber fed by a pres- 
surized liquid supply. 

18. The power generating system according to claim 1 
wherein the liquid injected into the combustion chamber is 
water which is transformed into steam and the combustion 
products arc cooled substantially, solely by the latent heat of 
vaporization of water. 

19. Tbe power generating system according to claim 18 
wherein the injected water absorbs heat energy so that the 
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between the first and a second predetermined rpm the 
water/fuel ratio and the air/fuel ratio increases, and below 
the second predetermined rpm, water/fuel ratio and air/fuel 
ratio arc held constant. 

28. The power generating system according to claim 27, 
wherein the ratio of water weight to fuel weighL injected 
ranges from about 8 to 1 to ahout 1 :.l as the rpm of the 
engine is increased. 

29. A method of operating a power generating system 
comprising the steps of: 

compressing ambient air into compressed air having a 
pressure of at least about four atmospheres, and having 
an elevated temperature; 

delivering the compressed air into a combustion chamber; 

injecting controlled amounts of fuel into the combustion 
chamber; 

injecting controlled amounts of a non-flammable liquid 
into the combustion chamber; 

independently controlling the amount of compressed air, 
the amount of fuel injected, and the amount of liquid 
injected so as to combust the injected fuel at least a 
portion of tbe compressed air and to transform the 
injected liquid into a vapor; 

wherein a working fluid consisting of a mixture of a 
non-flammable components of the compressed air, fuel 
combustion products and vapor is generated in the 
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combustion chamber during combustion at a predeter- 
mined combustion temperature. 

30. The method of claim 29 further including the step of 
igniting the fuel using an ignition sparker. 

31. The method of claim 29, wherein the power generat- 
ing system further includes the steps of condensing a desired 
portion of the vapor from the working fluid and exhausting 
the remaining portion of the working fluid. 

32. The method of claim 29, wherein the power generat- 
ing system further includes the steps of condensing the 
vapor from the working fluid, delivering at least a portion of 
the condensed vapor back into the combustor, and delivering 
at least a portion of the remainder of the working fluid to the 
compressor for recompression. 

33. The method of claim 29 further including the step of 
delivering the working fluid to at least one work engine. 

34. The method of claim 29, wherein the compressed air 
is further heated by contact within outer surfaces of the 
combustion chamber prior to being delivered into the com- 
bustion chamber. 

35. The method of claim 29, wherein the amount of liquid 
and fuel injected is controlled during combustion such that 
the ratio of weight of injected liquid to weight of injected 
fuel is at least about two to one so as to control the average 
temperature in the combustion chamber to a deliver desired 
work engine operating temperature. 

36. The method of claim 35, wherein the air flow and fuel 
injection is controlled such that the ratio of weight of 
injected fuel to weight of injected air is approximately 0.03 
to 0.066 during combustion. 

37. The method of claim 36, wherein the average tern- 30 
peraiure in the combustion chamber and the fuel to air ratio 
are independently controlled. 

38. The method of claim 37, wherein the combustion 
temperature is controlled to obtain complete combustion of 
the fuel with the conversion of all carbonaceous material fed 35 
to the combustion chamber to C0 3 . 

39. The method of claim 35, wherein at least 95% of the 
oxygen in the compressed air is combusted in the combus- 
tion chamber. 

40. The method of claim 35, wherein the pressure of the 
compressed air is maintained at a pressure of 4 to 100 
atmospheres, while entropy of the engine is held approxi- 
mately constant. 

41. The method of claim 29, wherein the pressure of the 
compressed air is maintained constant while the temperature 
and quantity of working fluid is varied. 

42. The method of claim 29 wherein all chemical energy 
in the injected fuel is converted during combustion into 
thermal energy and the vaporization of liquid crates turbu- 
lence in the combustion chamber to cause intimate mixing of 50 
the fuel and air such that complete combustion is effectu- 
ated. 

43. The method of ciaira 29 wherein the liquid injected 
into the combustion chamber is water which is transformed 
into steam following injection into the combustion chamber 
and the temperature in the combustion chamber is controlled 
substantially totally by way of the latent heat of vaporization 
of such water. 

44. The method of claim 43 wherein the quantity of 
injected water is chosen so as to absorb the heat energy 
caused by combustion sufficient to reduce the temperature of 
the working fluid to a desired work engine operating tem- 
perature. 

45. The method of claim 43 wherein the injected water is 
transformed by way of a flash process into steam at a 
pressure of the combustion chamber without additional work 
for compression and without additional entropy or enthalpy. 
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46. The method of claim 43, wherein the working fluid is 
comprised substantially only of steam, unoxidized nitrogen, 
non-flammable components of the compressed air and fuel, 
and carbon dioxide. 

47. The method of claim 43, wherein the water injection 
is used to control the combustion temperature and to prevent 
the formations of gases and compounds that cause or con- 
tribute to the formation of atmospheric smog. 

48. The method of claim 29 wherein the injected fluid is 
non-potable water, and further including the steps of vapor- 
izing the nun-potable water in the combustion chamber and 
removing any contaminating materials dissolved in the 
non-potable water from the combustion chamber separately 
from the working fluid. 

49. The method of claim 48 further including the step of 
condensing potable water from the working fluid after the 
non-potable water has been vaporized in the combustion 
chamber. 

50. The method according to claim 29 wherein during the 
operation of the power generating system at greater than a 
predetermined rpm, liquid injection and the portion of 
compressed air combusted is held constant with respect to 
fuel as engine rpm increases, during the operation of the 
engine between the first and a second predetermined rpm, 
the liquid/fuel ratio and air/fuel ratio is increased, and below 
the second predetermined rpm, the liquid/fuel ratio and 
air/fuel ratio are held constant. 

51. The method of ciaira 43 wherein cooling of the engine 
is effectual ed with water and without dilution air. 

52. A process of continuously delivering a working fluid 
to the exit of an engine combustion chamber, the working 
fluid having enhanced power generating capacity when 
compared with the working fluid produced by an engine 
operating only with a fuel and air feed, comprising: 

a) creating a combustible mixture by continuously com- 
bining fuel under pressure and compressed air in the 
combustion chamber, the air being ted in a fixed ratio 
to the fuel, the fixed ratio providing air in at least a 
stoichiometric quantity, 

b) igniting the combustible mixture to create a continu- 
ously burning flame which produces a hot gas stream of 
combustion products having a pressure at least as great 
as the pressure of the compressed air, and 

c) injecting a vaporizablc, non-flammable liquid into the 
hot gas stream to reduce the temperature of the hot gas 
stream, the liquid prior (o being injected being main- 
tained at a pressure in excess of the pressure in the 
combustion chamber to maintain the non-flammable 
liquid in a liquid state prior to injection into the 
combustion temperature, the injected inert liquid flash- 
ing to vapor immediately upon entering the combustion 
chamber, the combination of the hot gas stream and 
vapor constituting the working fluid, the quantity of 
inert liquid and the temperature of the inert liquid being 
selected to produce a preset temperature in the working 
fluid at the exit of the combustion chamber, the tem- 
perature and dwell time of the hot gas stream of 
combustion products being controlled to cause substan- 
tially full combustion of the fuel while the temperature 
of the working fluid is controlled to minimise forma- 
tion of nitrogen oxides and maximize formation of 
carbon dioxide, the process continuing until the need 
for delivery of the working fluid ceases to exist. 

53. The process of claim 52 wherein the quantity of 
compressed air entering the combustion chamber is slightly 
in excess of the stoichiometric amounts so that at least about 
95% of the oxygen in the air is consumed in the burning of 
the combustible mixture. 
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54. The process of claim 52 wherein the liquid is water being convened substantially instantaneously upon 
and the temperature of the working fluid exiting the com- entering the combustion chamber to sieam, the delivery 
bustion chamber is controlled to a selected temperature and formation of steam creating turbulence and mixing 
between about 750° F. and about 2500° F. by the injection in the combustion chumber resulting in a working fluid 
of the water. s composed of steam, combustion products and non- 
55. The process of claim 54 wherein the temperature of flammable materials in the air and fuel, said working 
the working fluid exiling the combustion chamber is con- fluid being delivered to the work engine, 
trolled to a selected temperature between about 1800° F. and h) a combustion chamber temperature controller, said 
about 2200° F. by the injection of the waier. controller delivering the superheated water to the coro- 

56. The process of claim 54 wherein the temperature of ]Q bustion chamber in quantities sufficient to maintain the 
the water just prior to injection is at a temperature not more temperature of the working fluid at a desired level, 
than about 50° F. below that of the working fluid exiting the substantially all of the control of the temperature in the 
combustion chamber. combustion chamber being derived from the latent heat 

57. The process of claim 52 further including, after step Qf vap orizaiion of the water introduced into the com- 
c). directing the working fluid into a turbine power bustion chamber, and 

generator, at least a part of the working fluid exiting the ^ cxchaD ^ racans for lransfcrring heat from the 

turbine being used to heat the non-flammable liquid prior to wotklng fluid exiting the work engine to the water, said 

injection into the working fluid , beat elevating the temperature of the water from a feed 

58. The process of claim 57 wherein the fuel is diesel ori temperature to the desired temperature for delivery to 
number 2^ the tfa is 0.066, and for every 1 pound per s^nd ^ combustion chamber. 

ofairfeedtteturbmepowcrgencratorproducesinexc^ * 65 ^ ^ of c)aiaj 54 also inc i udulg lhc c f 
650 horsepower at a fuel cfl*,cncy * excess of about 36 Oliver additional non-flammable liquid to the corn- 
percent and an sfc of less than about 0.36. . . introduction of the compressed air into 

59. -Hie process of claim 52 wherein the fuel * selected f£^ bust P ion chara5cr . 

from the group consisting of diesel fuel number 2, ethanol, ^ ^ ^ of c , aim M mc compressed air 

sulphur free heating oil well-head oil. propane, methane. fe mixcd ^ ^ M m u kasl ^ stagcs such thal a 

naluralgis, gasoline and mixtures thereof. . f fae aif fc mjxcd wilh mc ^ the ^ is s i|cd 

60. Tlieprocessofclaim57whcr C mforevery 1 pound per ^ ihcn rcmainoer of lhc air is added to lbc fuel at a 

SCCODd °/ ^Ji* lhC lUrt>11 ? P ?T f flCra!0f pr ° dUCCS l °r point downstream of the ruel igniter. 

excess of 750 horsepower at a fuel efficiency in excess of 1 , 7 ^ pfOCCSS of cUim 6 6 wherein about 50% of the 

about 42 percent and an sfc of less than about 032. compressed air is mixed with the fuel in a first zone of a 

61. The process of claim 52 wherein the mcrt I iquid is ^ qoc cn<J of ^ chain bcr, said mixture 
non-potable water and the process Amber includes the of ^ ^ ^ ^ ^ {Q ^ ucc , fucl rich flamCf aboul 

collection of inorganic material d ^ ] ™* m J*™~ 25% of the air is added to fuel rich flame in a second zone 

potable water in the combustion chamber and the conversion of ^ lQca(cd down s|ream from tUc firs4 ^ne, about 

of the inorganic matcnals to a solid form. ■ u% of mc ajf ^ (Q lhe flamc if| a lhifd 7JOnc of |hc 

62. The power generating system of claim 1 further bunwr down slrcam from lhc mnCy and lhe 
including at least one heat transfer means Phoned exler- rcmaindcf of lnc air to to thc flamc in a fourtn ^ne of 
nal and circumferential to the combustion cliar^r and ^ bumcr |oca|c<J ^ stfcanj from mc lnird ^ 
extending along a substantial portion of the length of the ^ ^ ^ of daim 6? wherein co nlro | lc 4 aroo unts 
combustion chamber such that the compressed air flows over 1be wal £ are injecte< ] inlo lhc combustion chamber at 
external surfaces of the combustion chamber prior to enter- locations in the combustion chamber downstream 
ing the combustion chamber the icmr^aturc o f the com- P fourih ^ of (he bumcf 

pressed air being elevated by heat radiated from said exter- ^ Thc proccss of cUim 66 wner cin controlled amounts 

nal surfaces. ^ ^ water are also injected into the compressed air prior 

63. TT* power generating system of claim 62 wherein the « °J J* a|f J h ^ ^ *™ 

heat transfer means comprises at least two contiguous cir- ?0 q{ ^ whcrein> prior to mixiog lbe 

cumfercnlal chambers. air wi|h mc fucl> lhc wmprciS ed air is heated by heat 

64. A power generating system comprising radiating from thc combustion chamber by passing said 

a) a combustion chamber, 50 compressed air through a channel external to lhe combustion 

b) a work engine coupled to the combustion chamber, channel, at least one wall of the chamber being an outer wall 

c) fuel supply means for delivering fuel to thc combustion 0 r lhc combustion chamber. 

chamber, 71. Thc proccss of claim 67 wherein, prior to mixing the 

d) air supply means for delivering compressed air at an a ir with the fucl. the compressed air is heated by heat 
elevated temperature and at a constant pressure to the 55 radiating from thc combustion chamber by passing said 
combustion chamber the amount of air being chosen so compressed air through a channel external to the combustion 
that at least about 90% of the oxygen in the air is channel, at least one wall of the chamber being an ouier wall 
consumed when burned with the fuel, the fuel and air Q f the combustion chamber. 

being mixed in thc combustion chamber, 72. Thc process of claim 71 wherein the working fluid 

e) control means to vary thc quantity of air supplied to lhe exiting the work engine contains less than 3 ppm NO^ 
combustion chamber and to adjust the amount of fucl 73. The process of claim 71 wherein thc working fluid 
supplied to the combustion chamber so that the fucl to exiling the work engine contains less than 3 ppm CO. 

air ratio remains constant, 74. The process of claim 71 wherein the working fluid 

0 a fuel igniter for igniting the mixture of fucl and air to exiting thc work engine contains less than 3 ppm CO and 

produce a combustion vapor stream, 65 kss lhan 3 ppm NO^. 

g) liquid supply means for delivering superheated water 75. A generating system comprising 

under pressure to the combustion chamber, the water a) a combustion chamber. 
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b) fuel supply means for delivering fuel to the combustion 
chamber, 

c) air supply means for delivering compressed air at an 
elevated temperature and at a constant pressure to the 
combustion chamber toe amount of air being chosen so 
that at least about 90% of the oxygen in the air is 
consumed when burned with the fuel, the fuel and air 
being mixed in the combustion chamber, 

d) control means to vary the quantity of air supplied to the 
combustion chamber and to adjust the amount of fuel 
supplied to the combustion chamber so that the fuel to 
air ratio remains constant , 

e) a fuel igniter for igniting the mixture of fuel and air to 
produce a combustion vapor stream, 

0 liquid supply means for delivering superheated water 
under pressure to the combustion chamber, the water 
being converted substantially instantaneously upon 
entering the combustion chamber to steam, the delivery 
and formation of steam creating turbulence and mixing 20 
in the combustion chamber resulting in a working fluid 
composed of steam, combustion products and non- 
flammable materials in the air and fuel, said working 
fluid being a high temperature steam stream deliverable 
to an external piece of equipment at a controlled 
pressure required by that external piece of equipment, 

g) a combustion chamber temperature controller, said 
controller delivering the superheated water to the com- 
bustion chamber in quantities sufficient to maintain the 
temperature of the working fluid at a desired level, 30 
substantially all of the control of the temperature in the 
combustion chamber being derived from the latent heat 
of vaporization of the water introduced into the com- 
bustion chamber, and 
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h) heat exchanging means for transferring heat from the 
working fluid exiling the work engine to the water, said 
beat elevating the temperature of the water from a feed 
temperature to the desired temperature for delivery to 
the combustion chamber. 

76. A method of operating a power generating system 
comprising the steps of: 

compressing ambient air into compressed air having a 
pressure of at least about four atmospheres, and having 
an elevated temperature; 

delivering the compressed air into a combustion chamber; 

injecting controlled amounts of fuel into the combustion 
chamber; 

injecting controlled amounts of a non-flammable liquid 
into the combustion chamber; 

independently delivering additional non-flammable liquid 
to the compressed air prior to introduction of the 
compressed air into the combustion chamber; 

independently controlling the amount of compressed air, 
the amount of fuel injected, and the amount of liquid 
injected so as to combust the injected fuel and at least 
a portion of the compressed air and to transform the 
injected liquid into a vapor; 

wherein a working fluid consisting of a mixture of a 
non-flammable components of the compressed air, fuel 
combustion products and vapor is generated in the 
combustion chamber during combustion at a predeter- 
mined combustion temperature. 



